DNA methylation patterns of the rat gamma-glutamyl transpeptidase gene in embryonic, adult and neoplastic liver.
The methylation status of the rat gamma-glutamyl transpeptidase (GGT) gene was investigated during liver development and hepatocarcinogenesis. The analysis with the restriction enzymes MspI/HpaII revealed that, during ontogeny, there is a progressive methylation of the GGT gene that coincides with a progressive decrease in GGT activity. Thus, there is an inverse correlation between methylation and expression of the GGT gene, suggesting a role for DNA methylation in the regulation of the gene during normal differentiation. The methylation patterns of the GGT gene in liver tumours induced by aflatoxin B1 exhibit heterogeneity. Nevertheless, a band of 5.7 kb was observed in all the DNA samples from aflatoxin B1-induced tumours which was not present in control liver DNA. The specificity of the DNA methylation changes was assessed using nafenopin, which induces hepatic tumours without elevation of GGT activity. We conclude that, during hepatocarcinogenesis, there is a modification of the DNA methylation pattern of the GGT gene, but there is no simple correlation with GGT activity. In no case was the GGT gene methylation in hepatocarcinogenesis found to be equivalent to the pattern observed in fetal liver. Thus if methylation is involved in the regulation of GGT gene transcription, the mechanisms must be different in fetal liver and hepatocarcinoma.